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DETAILED ACTION

1 . This Office Action is in response to Application No. 10/056,293 filed August 02,

2001 . Claims 1-52 are pending in this application.

2. The specification and the claims have been examined with the results that follow.

3. Claims 1-52 are objected to because of the following informalities:

In claim 1 , lines 4 and 10, please delete -the-- since there was no previous

mention of cache line indices in the claim.

In claim 1 , lines 4 and 11, it is not clear if "each" represents the "memories" or

"the blocks" or "the cache line indices".

In claim 1 , line 1 1 , please delete -the-- since there was no previous mention of

"cache line offsets" in the claim.

In claim 1 , line 14, please delete -the-- since there was no previous mention of

"write and read conflicts" in the claim.

Claim 2, directly dependent on claim 1 , is objected to for the reasons stated

above.

In claim 3, lines 3 and 5, it appears that "comparing the tags" should be replaced

with -comparing tags--, and "with the tags" should be replaced with -with tags--. There

is no previous mention of tags being supplied in the claim or its parent claim.

In claim 4, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories-- and -data memories-.

Claim Objections
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In claim 5
P
line 3, before "said N-port data memories", please insert -and-.

In claim 5, line 7, it appears that "the address" should be replaced with -an

address--, and "the tag" should be replaced with -a tag--.

In claim 5, line 9, it appears that "the cache line offset" should be replaced with -

a cache line offset--.

In claim 5, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more--.

In claim 6, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 7, lines 2 and 4, it appears that "tag memory" and "data memory" should

be replaced with -tag memories- and -data memories-.

In claim 8, lines 3 and 5, it appears that "comparing the tags" should be replaced

with -comparing tags-, and "with the tags" should be replaced with -with tags-. There

is no previous mention of tags being supplied in the claim or its parent claims.

In claim 9, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 10, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 10, line 8, it appears that "the address" should be replaced with -an

address-.

In claim 10, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.
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In claim 11, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 12, lines 2 and 4, it appears that "tag memory" and "data memory"

should be replaced with -tag memories- and -data memories-.

In claim 13, line 4, before "write data and read data", please delete -the- since

there was no previous mention of "write data and read data" in the claim.

In claim 14, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 15, line 7, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.

In claim 15, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 15, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 16, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 17, lines 2 and 4, it appears that "tag memory" and "data memory"

should be replaced with -tag memories- and -data memories-.

In claim 18, line 4, before "write data and read data", please delete -the- since

there was no previous mention of "write data and read data" in the claim or its parent

claims.
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In claim 19, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 20, line 7, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.

In claim 20, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 20, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 21, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 22, lines 2 and 4, it appears that "tag memory" and "data memory"

should be replaced with -tag memories- and -data memories-.

In claim 23, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.

In claim 24, line 7, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.

In claim 24, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 24, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 25, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories-.
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In claim 26, line 2, it appears that "tag memory" should be replaced with -tag

memories--.

In claim 27, line 4, it appears that "tag memory" and "data memory" should be

replaced with -tag memories-- and -data memories--.

In claim 28, line 7, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.

In claim 28, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 28, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 29, line 3, it appears that "tag memory" and "data memory" should be

replaced with -tag memories- and -data memories--.

In claim 30, lines 2 and 4, it appears that "tag memory" and "data memory"

should be replaced with -tag memories- and -data memories--.

In claim 31, line 13, before "for each of the N ports", please delete -and-.

In claim 33, line 7, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag--.

In claim 33, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 33, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset--.
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Claims 32, 34 and 35, directly dependent on claim 31 , are objected to for the

reasons stated above.

In claim 36, line 12, before "for each of the N ports", please delete -and--.

In claim 38, lines 7-8, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag--.

In claim 38, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more--.

In claim 38, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset--.

Claims 37, 39 and 40, directly dependent on claim 36, are objected to for the

reasons stated above.

In claim 41, line 22, it appears that "circuits" should be replaced with -circuit--.

In claim 41, lines 20 and 26, after "cell blocks", please delete

In claim 41, line 22, after "transition circuit", please delete

Claims 42 and 44, directly dependent on claim 41 , are objected to for the

reasons stated above.

In claim 43, line 3, it appears that "or pair" should be replaced with -a pair--.

In claim 43, line 4, it appears that "to form combined" should be replaced with -to

form a combined-.

In claim 43, line 7-8, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.
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In claim 43, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 43, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 45, line 24, it appears that "circuits" should be replaced with -circuit-.

In claim 45, line 24, after "transition circuit", please delete

In claim 45, line 28, after "cell blocks", please change "," to -and-.

In claim 45, line 29, after "core", please delete

Claims 46 and 48, directly dependent on claim 45, are objected to for the

reasons stated above.

In claim 47, lines 7-8, it appears that "the address allocated to the tag" should be

replaced with -an address allocated to a tag-.

In claim 47, line 9, please replace "being 0 or more" with -mtag and mword being

0 or more-.

In claim 47, line 9, it appears that "the cache line offset" should be replaced with

-a cache line offset-.

In claim 49, line 15, before "for each of the N ports", please delete -and-.

In claim 50, line 15, before "for each of the N ports", please delete -and-.

In claim 51 , lines 22 and 28, after "cell blocks", please delete

In claim 51, line 25, after "transition circuits", please delete

In claim 52, line 24, after "data word", please delete

In claim 52, line 26, after "transition circuits", please delete
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In claim 52, line 30, after "cell blocks", please delete

In claim 52, line 26, after "core", please delete

Appropriate correction is required.

Claim Rejections - 35 USC §112

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12:

The specification shall conclude with one or more claims particularly pointing out and distinctly

claiming the subject matter which the applicant regards as his invention.

5. Claims 31-35, 36-40, 49 and 50 are rejected under 35 U.S.C. 112, second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the

subject matter which applicant regards as the invention.

Regarding claims 31, 36, 49 and 50, the phrase "for example" renders the claim

indefinite because it is unclear whether the limitation(s) following the phrase are part of

the claimed invention. See MPEP § 2173.05(d).

Claims 32-35 and 37-40 are directly or indirectly dependent on claims 31 and 36

and are rejected for the reasons stated above.
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Claim Rejections - 35 USC § 102

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed

publication in this or a foreign country, before the invention thereof by the applicant for a patent.

7. Claims 1, 3-4, 6, 13, 14, 16, 23 and 25 are rejected under 35 U.S.C. 102(a) as

being anticipated by applicants
1

Admitted Prior Art (hereinafter "APA").

As per claim 1, APA discloses a multi-port cache memory, comprising:

first to K-th N-port tag memories [multi-port cache memory comprises 2 tag memories]

page 4, lines 6-8] each consisting of M-number of one-port cell blocks [each of the tag

storages is formed from multi-port storage cells] page 4, lines 1 3-1 5] and of an N-port decoder

for decoding the N cache line indices, each having 1 bit or more [cache line indices are

transmitted into the N-port decoder, page 2, lines 19-23], supplied to the first to K-th tag

memories [cache line indices of N*mind bits are transmitted into the N-port decoder of the tag

memory, page 2 lines 19-21], each of K and M being an integer of 1 or more and N being

an integer of more than 1 [N ports, K=2 tag memories, M= multi-port]]

first to K-th N-port data memories [multi-port cache memory comprises 2 data memories]

page 4, lines 6-12] each consisting of M-number of one-port cell blocks [each of the data

storages is formed from multi-port storage cells] page 4, lines 1 3-1 5] and of an N-port decoder

for decoding the N cache line indices, each having 1 bit or more [cache line indices are

transmitted into the N-port decoder, page 2, lines 19-23], and the N cache line offsets, each

having 0 bit or more, supplied to the first to K-th data memories [the cache line offsets of
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N*wordbits are transmitted into the N-portofthe data memory] page 3, lines 9-1 1]; and a conflict

management circuit for managing the write and read conflicts in the first to K-th N-port

tag memories and the first to K-th N-port data memories [conflict management circuit rejects

the access of all but one of the conflicting ports] page 3, lines 1 8-22],

As per claim 3, APA discloses the multi-port cache memory comprises first to K-

th comparing circuits [cache hit comparing circuits 30, 30a] page 4, lines 8-9] for comparing

the tags supplied to the first to K-th N-port tag memories with the tags generated from

the first to K-th N-port tag memories, respectively [comparing the tags of the accessed data to

the tags stored] page 2, lines 1 7-24], and a cache hit signal is transmitted for each of the N

ports by supplying the outputs of the first to K-th comparing circuits to a K-input OR

circuit for each of the N ports [OR gates transmit cache hit signals] page 4, lines 20-22].

As per claim 4, APA discloses a multi-port cache memory according to claim 1

,

wherein the number M of said one-port cell blocks is less than the number N of ports of

said N-port tag memory, and said N-port data memory [each of the tag storages 20, 20a and

data storages 50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5].

As per claim 6, APA discloses a multi-port cache memory according to claim 1

,

wherein said cell blocks included in said N-port tag memory and said N-port data

memory consist of L-port cell blocks having the number L of ports not less than 1 and

less than N (1 < L < N, L being an integer) [each of the tag storages 20, 20a and data storages

50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5],

As per claim 13, APA discloses a multi-port cache memory according to claim 3,

wherein the outputs of said first to K-th comparing circuits control first to K-th enable
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circuits that permit the input and output of the write data and read data in and out of said

first to K-th data memories [enable circuits permit transmitting the data words between the data bus

and the data memories upon receipt of comparison in the comparing circuits] page 4, lines 20-27].

As per claim 14, APA discloses a multi-port cache memory according to

claim 3, wherein the number M of said one-port cell blocks is less than the number N of

ports of said N-port tag memory and said N-port data memory [each of the tag storages 20,

20a and data storages 50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5].

As per claim 16, APA discloses a multi-port cache memory according to claim 1

,

wherein said cell blocks included in said N-port tag memory and said N-port data

memory consist of L-port cell blocks having the number L of ports not less than 1 and

less than N (1 < L < N, L being an integer) [each of the tag storages 20, 20a and data storages

50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5],

As per claim 23, APA discloses a multi-port cache memory according to claim 1

,

wherein the number M of said one-port cell blocks is less than the number N of ports of

said N-port tag memory, and said N-port data memory [each of the tag storages 20, 20a and

data storages 50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5].

As per claim 25, APA discloses a multi-port cache memory according to claim 1

,

wherein said cell blocks included in said N-port tag memory and said N-port data

memory consist of L-port cell blocks having the number L of ports not less than 1 and

less than N (1 < L < N, L being an integer) [each of the tag storages 20, 20a and data storages

50, 50a is formed from multi-port storage cells] page 4, lines 1 3-1 5].
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Allowable Subject Matter

8. Claims 5, 7-12, 15, 17-22, 24 and 26-30 are objected to as being dependent

upon a rejected base claim, but would be allowable if rewritten in independent form

including all of the limitations of the base claim and any intervening claims.

9. Claims 41 , 45 and 51-52 would be allowable if rewritten or amended to overcome

the objection(s) set forth in this Office action.

10. Claims 31 , 36, 49-50 and their dependent claims would be allowable if rewritten

or amended to overcome the rejection(s) under 35 U.S.C. 112, second paragraph, set

forth in this Office action.

1 1 . The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Applicant is required under 37 C.F.R. § 1.111 (c) to consider

these references fully when responding to this action. The documents cited therein

teach multi-port cache and managing read and write conflicts.

Conclusion
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12. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Pierre M. Vital whose telephone number is (703) 306-

5839. The examiner can normally be reached on Mon-Fri, 8:30 am - 6:00 pm, alternate

Friday off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Mano Padmanabhan can be reached on (703) 306-2903. The fax phone

numbers for the organization where this application or proceeding is assigned are (703)

746-7239 for regular communications and (703) 746-7238 for After Final

communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is (703) 305-

9000.

Pierre M. Vital

July 23, 2003


